For STM, the tip movement is limited by piezo actuators and therefore, the length of each NW crystal segment was designed to be 500 nm in order to easily find areas of interest such as WzZb transitions. For the STM sample 80 nm Au-particles were deposited on InAs(−1−1−1) wafers with an areal density of 1 m −2 using an aerosol technique. 1 For LEEM/PEEM the position of Au-particles on the InAs(−1−1−1) wafer was patterned using electron-beam lithography (EBL) in a Raith 150 setup with an equivalent areal density of 4 m −2 and each crystal segment was grown to be about 1 m long which is suitable for the PEEM and LEEM studies. Both NW samples were grown at a temperature of 460°C using arsine (AsH 3 ) and trimethylindium (TMIn) as
precursors at total reactor flows of 13 slm, and a total reactor pressure of 100 mbar. For the STM sample, the molar fractions were set to χ TMIn = 3.510 −6 while those for AsH 3 were adjusted to χ AsH3 = 1.510 −3 and χ AsH3 = 3.6-2.310 −5 for Zb and Wz, respectively. For the LEEM/PEEM sample, the molar fractions were slightly different in order to compensate for the different NW density, and set to χ TMIn = 5.210 −6 while those for AsH 3 were set to χ AsH3 = 3.610 −3 and χ AsH3 = 1.910 −5 for Zb and Wz, respectively. In order to remove the surface oxides and allow proper surface preconditioning, a 7 min annealing step was carried out prior to growth at a maximum temperature of 550 °C in AsH 3 /H 2 atmosphere. After that step the temperature was reduced to growth temperature, and after thermal stabilization the precursors were introduced to initiate the growth.
STM experimental details:
Electrochemically etched tungsten tips that had been cleaned and sharpened in vacuum by Ar-ion sputtering were used. For STS point spectra, the tip was placed at an area of interest and I -V and 
PEEM/LEEM experimental details:
All experiments were performed using an electron energy analyzer measuring the number of electrons as a function of kinetic energy. For µLEED, an aperture was used to selectively illuminate an area with 400 nm diameter from which the µLEED-pattern was obtained. During acquisition of µLEED-patterns, spots that arise from facets normal to the incoming electron beam are stationary as different electron energies are tuned in 6 (in difference to conventional LEED) and can thus be assigned to a NW facet being oriented parallel to the substrate.
Theoretical calculations:
For Wz segment as reference, and compare it to the average potential in the corresponding bulk crystals as described in Ref. 7 . In this way, the effect of an atomic-scale electrostatic dipole layer at the Zb/Wz interface is taken into account.
The calculations are performed within the plane-wave approach with the software package VASP. 8 The wave functions are expanded in a plane wave basis set with the kinetic energy cutoff of 250 eV. The projector-augmented-wave method 9 is used to describe the interaction of the electrons with the ionic cores. In the In atoms, the 4d electrons are treated as core electrons.
Spin-orbit coupling is disregarded in our calculations, as it is of the same size in both InAs polytypes (cf. results of Ref. 10 ). The HSE06 functional 11 is used to describe the electronic exchange and correlation. The Brillouin zone sampling was achieved by a 252525 k-pointmesh in the first Brillouin zone for Zb and Wz, respectively. For an accurate evaluation of the density of states in the conduction band, the calculations were repeated without charge selfconsistency on a denser mesh around the  point, followed by a fitting of the band structure and extrapolation to an even denser mesh. 
Values of band edges without correction for TIBB:
Band edges as retrieved from the plots in 
